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Abstract of JP2000327335 

PROBLEM TO BE SOLVED: To produce a needlelike hematite particle powder suitable as a 
nonmagnetic particle powder for a nonmagnetic ground layer of a magnetic recording medium having a 
smooth surface, a high strength, excellent in durability and having suppressed deterioration of 
magnetic characteristics accompanying the corrosion of a needlelike metal magnetic particle powder 
dispersed in the magnetic recording layer and consisting essentially of iron. SOLUTION: This 
needlelike hematite particle powder comprises an aluminum-containing needlelike hematite particle 
powder containing aluminum in an amount of 0.05-50 wt.% expressed in terms of Al in the interior of 
the particle and having <=1.50 geometrical standard deviation value of the major axial diameter, 
<=1.30 geometrical standard deviation value of the minor axial diameter, 40-180 m2/g specific surface 
area according to the BET method, >=8.0 powder pH value, <=300 ppm content of soluble sodium 
salts expressed in terms of Na, <=150 ppm content of soluble sulfates expressed in terms of S04 and 
further 0.01-0.2 &mu m average major axial diameter. 
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^HJtfA, *ttflS*'J9A, 7K^fc*;Uv^AI?©7K 

[0 0 7 0] 7;US:r:£A^r#H#'\V^ MHH»* 
S#WT*7;i'*Utt!B»«t4 | OpHfl[ttl 3. 0£Lh 
pH13. 0*«©»-&»Ctt, 7;l/5-^A-& 

± 3d k is h -r * d # nam & *« c r o » -r-r d t *» t . 

pH<B©±PSttl 4Tfe5. 7;i/5-r>A-i"Wf|-tt'W 
^-f htt : Pa®K:?¥flE"r*«»l»ll:ffllK:iBH'r*HflE?fi 

cft^Wlo»*, Kfctt, 7;u*Utt!B»*+©JnJI* 

PHIH13. 1-13. 8 CDtt 

[0 0 7 1] ||B7*S=l7A4*tttt'S7*'f MM 6 
^**^=fr-r«)7;U*'Jt4!^®M©iD^M««. 8 0- 
10 3*CT<&-5. 8 0*C*^CO*^tCtt, 7;U5— ^A 

-So 1 0 3 , C*ieiL*»^K:tt, Bfls3B«tta*W»=flSC 

o art- n t rare* s **, •x-vvv- t. u 

Wfc^ifHJt&S. <fcr)0?£L<ra9 0-1 0 0tT3& 

So 

[0072] 7;p*utt»j»*fTinUft«iabfc7;i'S 
^uttOTHWaai" c7;ps-«?A^w$f«'sv^-f h 

[0 0 7 3] zkifefci, v-a >fC<fcoT^T 

[0 0 7 4] fcfc, 7;PSr:«>A*Wfl-«^^-f htt 

«HJx.«, »m-rs«Bifl3l8K:*i^T7;U5-'7AS' 
W^^\-7i5"f h8t ; m*«)a : f *BCTir»tt^ h u o 

[0 0 7 5] *58Wfc«**iS*«*T?»fl*n 

fe®saa«« *»Wfc«*7;u5^tfA*#ft-tt'wi' 
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to, m-e:®.&mzvH&$:fflm?2,z.nz£.K). wia 

<, fltSU, ?Kife. tttt. 

0. SC. jra«-EE**La»fcfToTt>.«fc^. 

[0 0 7 6] *iB*«iaa»cffl»r»47 , ;i'5=^Mt^» 
to>57^s x7 Kuc&mwr't mt'&m t m c t> © 
[0077] **^»c«*aat«B»iat«c»c-3^T 

[0 0 7 8] *89il;:tilStt«fBflt«g#tt. #««fc£J* 

[0079] wE#att3tf**tuTtt, aft. a&ie 

^UifkX J'J^nKI/V, #U#— K # 20 
UX^^>^-7^U-h. #U7SF. #U75R5 

S*fiFSL-<ttl. 0~3 0 0Mm, <fc9ji?£L< 
«2. 0~2 0 0 (imt!»5. igT-fX^O*^ # 
UT "J W >y- U 7 9 V- V tm% 
ffl^Sn, fOf^H, il«5 0~3 0 0 Atm, <f?*L, 
<li6 0~2 0 0 jimT^5. att^— 7<Z)*§-&«, # 

~ 1 0 0 Mm, £?£L<te4~2 0 Mm, JpU'x^U> 
t7^l/-b©i^, ^E-CDJP^tt, M3~50j(tm, 
*?£b< «4~2 0 wm, ^'J7 5KOi^, 

[0 0 8 0] #»Wc*W*#*tt~F»Jitt. *S89Ifc 
f 57Jl/5zi?Atf$|-«^^'f htfteXI»« 

[0081] i!g^jt»sttuTtt, aft, mmMmmw- 

•7H 7l/^>X77hT-, 77 -7x 

>-7^'JnzhiJMlM, ^UtfxjU7*5 i 5- 

;H»Bg. ^J7**S>x>«p©£ric=f2*aMS«. x#*-> 

teg 7 7 v)vou*>®mm£ : f:<Dm.'£m*mm-?z>z. 

Sfc. fte^»J»)BCtt-OH, -COO 
H, -SOa.M, -OPO, M 2 , -NHi #©&t£S 
({SU MttH, Na, KT$5. ) ^tSnt^Tfe 50 
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<fc<A. *^l:i57^5-'?A^^7i"f h& 
ItlT-COOH, -SO, M*^StlT^-&i^-&SiJ 

*»*«#* i*v>. 

[0 0 8 2] #SBWK«*-7;l>5:^A**rffl-tt'\v* 

<t bn?tt*jL\z*%m\z&&&m&m®i-eWimi£tiT 

7^$^'?AM«'N7^'f h^t»**<5~2 0 0 
OfiSeC. 0 0~1 0 0 0fifigi57?*^. 

[0 0 8 3] #«ttje»#±»c»fi!Janfc*«ttTJftJi 

<E>&l8lff£te, 0. 2 ~ 1 0 MmT&5. 0. 2«m* 

D!if$L<ii0. 5~5/imtM. 
[0 0 8 4] ft*, #MTF*Ji»C, jl^©amtH©i« 

[0 0 8 5] iiaT*iB^WrfB*B«ffi!fefcJ;oT«ffi$ 
nT^^*55fl:#47;PS-')Atf«-ttA?i"f 

98~3 0 0 %. Hf$L<a2 0 2~3 0 0%, J;0$f 
SL<«2 0 6~3 0 0%T&oT, ^WSffiiffllgR a 
**0. 5~8. 0 nm, SfSL<«0. 5 — 7. 5 nm 
T^oT, iOdfSKISO. 5~7. Onm, ^§1© 

\yv^ mmm an 2 4~ 1 6 0, 

<ttl 2 8~1 6 0T&-5. 

[0 0 8 6] «[ : F*iB*tl»E*ffi*iBI<»fc«koT««* 
nT^£#^l;;#S7Jl'$x7A^m^-77'f h 

0~3 0 0 %, jffSL<H20 4~3 0 0%, «fcD»S 
L<«2 0 8~3 0 0%f^T, &IBI«E&*Ra# 
0. 5~7. 8nm. ffSU<tt0. 5~7. 3 nm, 
<fcD$?£l<<te0. 5~6. 8nmT$^T. if®! 
ffctt. -¥>^ (ffltttt) *U26~160, $f£L< 
ttl 3 0~ 1 6 o-e&s. 
[0 0 8 7] *89J££tt«tt&aBflkJltt. «**fiK^ 

[0 0 8 8] #«wfcfc»**ttfc±j*a-£"rs$M*&is 

«fliift ; Ft&*tt. ^5 0-9 911%, Sf$L<!J6 
0~9 SM^WLTi^fe^^TifeD. £>gl:<k 
K> , &KA*1-£> A 1, Co. Ni, P. Si, B, Nd, 
La, Y^£0. 0 5 ~ 1 0 MS^^-g^L-T^Tfe 
in. 

[0 0 8 9] mz, 7AS.-OA^mLtz&i^±^ 
^te^&#£$Sig Litigate. .tOHXttfcflWa&a 

*8a»JB^»at»e»«Eflc*»*ci:*«T?**. t;usx 

'JArotWIttFeCWbTAlilTO. 0 5-10 
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[0 0 9 0] F e iZjtfVTA 1 &&T0. 0 5fiffi%J^ 
± w 7 ;i, = - A £ & £ i -T 5$M#& JS 

[0 0 9 1] &*3, AliNd, La, Y^CD*±«^ 
\Z, A 1 iNd£fc*#UT^*«S±jfc#i:-rs«MK 

[0092] lftsija^-t-raft-tt^wastttt^w* 

tt. ¥^ft«a**0. 01-0. 5 Mm, Hf*l<<tt 
0. 03-0. 3^mT*5. MgfW©»OItt 

[0093] «*^»i-r*ft-«^jnatttt^«»*© 

**Jttt3EUi, 0f£L< «5£t±T&0, th^WC 

*s»t*»*tts**-rn«.--to±iiBi(tti 5tfef), 
[0094] mz. 7;ps=">A&*wr*«c*ij*» 

«7 0 %JW±T&-5. 
[0 0 9 5] S&WKtttt^fcXtt* 

*(8 0 0~3 5 0 0Oe, !f * L<B9 0 0-3 5 0 0 
Oe, &ftH&fcffi#9 0-1 7 0 emu/g, £?£L< 
100— 170 emu/gTS5. 
[0 0 9 6] a^lilibTIt J»IB#«ttT«lJi* 

a. 

[0 0 9 7] #«ttT»«±K:KW-6tlfc««aB»JiO 
SlS^ia, 0. 0 1~5/im©i|T*5. 0. 0 1 

»tt*«f»6niC<<ftS. ffSKliO. 05~l/zm 
[0 0 9 8] tti^ra3fc£fttefflttlV&a>&6tte 

«. igr^wiiti o o««ast»b. 2 

0 0 — 2 0 0 0 M*^5, 0?$ K « 300-1 5 0 01 

[0099] tt*MB«n a*jfl<r>gn«mt 



9 ) iftUfi 2000-32. 7 335 

16 

3J, HffH»Jh«l«5&«iiPUTt>J;t». 

[oioo] ^ss^KifliaaiAeAift^a. #m*t« 
e ffl #atttt^ »* t l T«ffi*«#» t «fc o t*« a *i 

Sf^Sffl^ti^ttt. «SAtt«t8 0 0-3 5 0 
OOe, 0fi;L<«9 0 0-3 5 0 OOe, AMit m 
BSBWttflEB r/ffiftSB«**Bm) *»0. 8 7-0. 
9 5, #£L-<te0. 88-0. 9 5, H©)tW 
200-300%. Jf£L<« 205-300%, 

10 «SRa*'8. OnmKT, »SKU2. 0- 
7. 7nm, J; b < « 2 . 0-7. 2nm, SB 
©IMMJURSWU. 2 0-2. 0 0//m' 1 . »£b< 
ttl. 25-2. 0 0 (im- 1 , t>Wl28~l 
60, S?£b<te 130-160, W4\ttro'5 5j£fT» 

«5«ft* (%) TwtfBMltt^l 0. OXJRT. 
b<«9. 5%filT. ttftttHCttftMOKflS* (%) T 
*-f WJBtttt** 1 0 . OXfilT. $?£b<te9. 5%£* 
20 TT*5. 

[oioi] *&m\z&2>mk&mmm*> #«ttT* 

J f»**ffl^fc»'&K:tt. fiUtt£tt«l8 0 0-3 5 0 0 
Oe, !(fSl<tt9 0 0-3 5 0 0Oe, &Ml£ 
iffSBr/ffiW««Bm) A?0. 8 7-0. 9 
5. JfSKttO. 8 8-0. 9 5, !Mt©3ttiRflW« 2 
0 2-3 0 0%. *f?£b<W:2 0 7-3 0 0%, 
®a^Ra^7. 8 nmJy.T. S?£ L<«2. 0-7. 
30 5 nm. «fc <9$?£ b < « 2 . 0-7. 0 nm, mtk<DU 
HR<R&$C*U. 2 0-2. 0 0 Mm" 1 , jffSL<« 
1 . 2 5 — 2. 0 0 AtnT 1 , -Y>tf&W 130—16 
0 . iff* b < 1 32-1 60, WiK&to 3 *>?6ff 
tttt2 5^Pi±, !(fSl<a2 7M±. -roiWHStt 
BX«A, £?£b<«A, BJg&rt*©?^, ftttfttt® 
(%) T?«-rW*ttttJ&« 1 0 . 0%ETF, #£b 
<«9. 5%^T. «aw«St!BKffloSBfl:* (%) T-th 
T BJSSMttrtU 0 . 0%«T. «ffSU<«9. 5%£TF 

40 [0102] «ja;E»flW<ow^tt*#jtUT, w.m& 

</^c^-&tCtt, M*M8 0 0~3 5 0 0Oe, 
b<«900~3500Oe, 3J£lfc (JSSSS^ffiB 
r/{§aSS«S!Bm) #0. 8 7-0. 9 5, £?£b 
< « 0 . 88-0. 95, mSL<OftfR9ttfi 2 0 2-3 0 
0%. fiFS b<«2 0 7-3 0 0%. il^IISRa 
50 #7. 8nmJ^T, »*L<tt2. 0-7. 5 nm, <fc 
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D0?Sb<te2. 0~7. 0 nm, : 

1. 20~2. OOwrn" 1 . 0?£b<tel. 25~ 

2. OOmiti- 1 , 30~1 60, jifJb 
<tt 132-160 T&O. BXtt©? ^jfeff B^ttte 
2 5M±, #£b<«2 7#KA±. TOfS#tt«BX 
ttA. *?3;b<teA. W*«tt©5-6. ffiiatAttO^t: 
^ (%) T^tiiMWlO. 0 jff£b<« 
9. 5%«T> &8lttJftBftft0>£ft* (%) TStf 
JBtttt*«10. 0%^T. £?£b<«9. 5%«TT* 

[0103] m^u^mmiivrT jus. r-jAmt 

-f «B*tt))«8 0 0-3 

5 0 0Oe, Sf^L<li9 0 0~3 5 0 0Oe, £l^jfc 
(JSSa^^S B r /ISfQSaift&g B m) jft* 0 . 8 7- 
0. 9 5. *ff£b<«0. 8 8-0. 95, {MR03KiR 
^2 0 4-3 0 0%, ji?£b<«2 0 9-3 0 0%, 
ilSSa*Ra*<7. 6nm»T, ffSKtt2. 0 
~7. 2nm, «t * b < tt 2 . 0~6. 8nm, ^ 
W©*!»iRffi«C*« 1 . 2 0~2. OOi/m" 1 . ffSb 
<tel. 2 5-2. 0 0 /im- ' , •\'>^*U 32- 
16 0, £?£b<«l 3 4-1 6 0T&0, B^tt©? 
■6jtfT»^tttt2 6»fiA±, Sf$b<li2 8M-h. T 
D«4$ttttBXttA, !?SKBA, BWMt05%. 

«a*to»k* (%) TSs-rw*»tt3&« i o . oxet 

T. ffSL<S9. 5%KT, ttffttHCttttltOXfl^ 
(%) T-ittttWlO. 0%«T, #£b<« 
9. 5%{JlTT3i5. 

[0 10 4] tftlB#fiSttT*S&tK#}l3?SBE»IHfil 

[0105] $sij©&ffl»«, «t^»*i o ofigge^ 

2*b^©*g»T6 5~ 1 0 0 OMSSBTcfe*. 6 511 

mmttzz. i o o oa*iB*ia***^K:tt. 

[0 10 6] 

[0 10 7] fi^©¥i$*tt«. ¥^@iWStt. 

(X 3 0, 0 0 0) S«^|6lRtX«^|«ilC-€-n 
*ft4ffiHC*S*bfc¥Kfc**n*«[^»3 5 0{@fC^ 

bfc, 

[0 10 8] MJt«. ¥^fittSiSF^Ja*StOJtT 
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[0 10 9] !K^©fittiSS.^ffi$lliS («T. 

[0 110] BP*. ±E*fe*9J*»C**n*«[^0«[^F 
SSJBjebfcffiS. 6 tfBbTJRfefctt^ 

©^n^m;:jsirs*a^©&flHi& ms-y^-fT) £ 
i@&a<5 o 8 4. i 3%©-€-ti-e-*nicffls-rset 

4. 1 3SStC*JWS«t : f : ®/fi9g7;H'T5 OXfcfctt 

[0 111] itSK«ffi«BETffi(t<£l3»£bfcfilT 
^bfc. 

[0 112] 7JP5=* /»#*W*'ST*-r hSFFffr* 

^sitsarsA i «, s i tR^Piow* 
n« r«3tx««-«f«« 3 0 6 3 umi m#nmxm 

<»> «) £&fflb. J I SKO 1 1 9® r»t^x« 
[0113] mfc p Hffite, fiW 5gS3 0 0mlOH 

Tl»IW*0«-tf, 5«-M»«Ufc«, fie^fclS* 

30 jEopHi^j is z 8 8 o 2-7\zm^rm^. 

b, #&n&tt&»#pHfciLfc. 
[0 1 14] Him&± b »J 9Attacra&ttttMfc«!>£ 

No. 5COaMS*ffl«r»T«ab. at*+«>Na* aot 
so, 2 - £ rsfie^y^XTM^MSi (-fe 
-fa-l^xftti^as) j fcffl^TSdfcbfc. 
[0 115] 7;psz^a^«^^^ htt?tt£ 
OSKftOilEti. ffiifibfcjlO, S B e t /S t e m 
Ifibfc. S B e t ffitt. ±f2BETffi(C<k 

40 0*j£Ufclt«iS8W)irz?**. S T e m MISS 
X^SHSl/fcfl^OWfiia 1 cm. Jp 
^filiawcmSI^TttfSB^tiRgl/Tftlt 

[0 116] 

[ftl] St e m m (m 2 /g) = [ (4 1 w+2 



w 2 ) / ( 1 w 2 



) ] X 1 0 



5. 2 g/cm 3 SfflUfc. ) 
[0 117] WIIIftttNUKti. 
50 n«SfK**-rt>OT*D.-T«B©*ftK:J:t)*«6fctt 
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(,%) an o oicja^^t*, mm*m^m<Dm^mm 
km < £ nx t» s c: t . 

[0118] $t-r. (sm»fiwa**»4. tfistefe 
t»* 2 o g <t7>;i/^>m± h u ^ AS*^-r^.^kt* 
- ;i> -ps? \i-)i^m^mm 2 g£jg»s-erfcii^i§sij 

i^SmirKd^f-^f-Xl 2 0gttt)C10 0m 

[oii9]*k:, ::©&w«j£4*i 5 0 glomus 

0m 1 V>t)C& l glzArim$K%i. 1 0 0 0 0 r pmT 1 5# 10 

Jffi©»fiWa (mg/g) i-T-i... 

[0 12 0] &1C, &fcfl«U;fcH»»fl'©*£ 10 0 
ml h-;Hi-rt-fc£Mi»jaU Jintcjg^SJ 

OfJHfMh>25g, NH>1 5g, ->^7P 
^*1ry>10g) 5 0g&M, 1 5#fS?jg^&#fifc 
*ffoT»»ttJBtbfca, 5 Om 1 ttPMNcAftHlE 20 
SlOOOOrpmTl 5 #M)§<fc#flfi£fT<^ HJ^gB 

[0121] Mfc, ±|B@J£gl5#©#-© 1 0 0 m 1 1 — 

«4«fc*»t*»IB©l*W«©ttlnWe (mg/g) 
». 3&2KftoT#fefc#£1ft8giKS3i8K (56) tL 
fc. 30 
[0 12 2] 

[*2] mjfK«^ (%) = C (Wa-We) /W 
a] x 1 0 0 

[0123] a»tt*tt, ffsnfci»o2 s^tcatt 

*ffl^TWJ6U -rOiSaD=l. 92se 

[0 12 4] #attTtfSJlRtfa&SB®JI©&II*SiB© 
JttRflEtt, r//nX*-*-UGV- 5DJ (XtfiitSS 

*fflV»T»»0 4 5* 3ttR**SlljebT 40 

[0 12 5] SIlSRaii, rsurfcom-5 7 
5 Aj <**«!B«e5!t£a«) Sfll^TfctfBtro+'M* 

[oi2 6] tttttt^^Ku^ttmeftiiffottAWtt 

tt, rSHfttttti!a;frfrVSM-3 S- 1 5 j (JK5SI 
*8e5S#*kS) SttfliU fl-SBfittll OKOeSfM 

[0 12 7] «$&B»tt#©WXttifc^-m, K\zm 

rj£ffWXttfro«»tt*w«Lfc. so 
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[0 12 8] Sffl^ttH TMedia Durab 
ility Tester MDT-3 0 0 0J (St 
einberg Associates tti?) Srffli^ 
T. flffi2 0 0 gw, F 1 6 

m/s fct5tt-5*Wi!iWrffl-Ci¥flBLfc. *^Iffl)B$W^g 

[0129] -rom#tt«. fenmnr-ynmm&m 

ft^Tl^L, -rO^WW^^g^Tfftf U TIB© 4 

[0 13 0] 
A : t0*ai, 

b : -rvmnt^mo 
c -.Tommo 

D : Z>f^tt)If t) 

[0131] gBg©3$fite, r*-h#5 7i (t*^ 

©fc. "V>^sp»4miEtf'r*T— ^ TAV T - 1 2 
Oj (B#hf**-«ejJ;3rtfc«> £©ffl*HilT3ILfc. 

[0 13 2] a«E»JB«t , ©**±*^a:-r*«-tfe*jR 

[0 13 3] ftigia©S«tt, reE»3t3ttflE«-UV- 
2 100J (*|»£&tt&*«rei9ra) *ffllr»T««8B« 

fc. 

[0 13 4] 

fll!ft>Kffilfc (Mm" ' ) = (In (1/t) ) /FT 
t : A = 9 0 0 nmldcfctf £>7£jg®35 (-) 
FT : fflfe\zm^rc7 << )UA<Dm^m (#«ttT«J«© 

«JPt««E»«0«»tOttfP) ©JP* (Mm) 

[0135] m&jR&mft&mffc-t # 
mm^mz^-orm^rz. 

[0 13 6] rfy^Wf7-f5D^-^-K3 5 1 
Cj (£&tt$y*5S;£ttg!) Srffl^T. JtT. 

^©new (a) saner*. &i~. #«tt3a*#«>:tt 
(b) (#«tt£j*#©jp*£#«ttT»a©w*fc© 
a»,fB@e * * c: t J: o # e n^a^,tB^<«#: 

^<haatB^«©J?*-<!:©i^fP) £H«KLTWjrr 



( 12 

21 

*. ^-lt. #«ttT«sJi©jp*ta (b) - (a) x-m 
u mmmmomw* (o - (b) -c^bfc„ 

[0 13 7] <«5«tt'ST^-f h&?f»*cD§2ig>fi!tg£ 
tt^tfr* W%**l«0. 0 8 4 6 (im, 

mni. 49, y-mmmmo. o 1 1 5 Mm. m 
mm<D®{«immmm®. i . 37, njt7. 4. be Tit 

SSfllffil 6 1. 6m 2 /g. 7JR^^AMI (A 10 

2. 1 211%, WpH16. 0, Bl^tt^ 
h U ^Ai (N afftgD 1 1 6 8 p p mR^RT^ttffiitB? 
4 (SO, JftgO 17 12ppm) 1 2 0 0 g^JcflC 
BWSttTfflMlttfcU H»»»flf*8 g/ 1 leWSEU 
1t. iCl»*150 lSlfliftU M*t6 0ttb, 
0. 1 N»N aOH*^£Jta^T®M?WpHtii£ 1 

0. OfcWBEbfc. 

[0 13 8] ^C, ±JB7;i/*Utt»W«f »C. *feS£BS 
±giJ<hLT3^-7K^7X4 2. 0 g (CfiDx., SSiD 
*«*t>-afc«, 6 Ofl-WJRWfcSfTofc. 20 
SKKO. 1 N©P^MSr»n^., !K88?£©pHte&6. 

fc. iM'*©**r*ttS i O z ilTO. 9 0li%T 

[0139] m<btirc7)vz=.^^mmm^-^-f 

htfi^ffr*S£JRM©*fflH»5te:An, 140W30 

[0140] #e.nfc7;^z-?A^tM««y-i"f 

HtfrPffrsfctt^fiiaSO. 0 8 4 6 Mm. ftttlSOgl 
faWIMISSttl. 3 7,¥l%Stftmo. 0116(im, 

22, «|J£7. 3, BET 
Jfc*S8HB 1 6 2 . 9m ! /g.^pHt7. 2 . pI 
*tt:*-MJ2Aifc (Na**) 7 9 2 ppmlOT^tt 
BftKttL (S0 4 &#) 4 0 8 p pmR«7A5ri7A* 
fi (Alii) 2. 1 2ll%Wofc. 
[0141] # <=> n;t 7;u s ^ j+smmmF. 40 

34 0t;T3 o»iwip*MJi**aiiefft», MS7;P5 
¥^stftso. 0 7 9 3 Mm, &m®<nmmi&mmmm 

1. 3 7,¥i^@WS0. 0 1 1 9 «m, @*SSW^{5i 
MMMSttl. 2 3, (fttt6. 7, BETit*®Wttl 

8 1. Om'/g, S, E t/St ml2. 60. § 
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